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laxant effects of nitric oxide in the smooth muscle of vessels. It has
been used as an unconventional drug to treat refractory vasoplegia
after cardiopulmonary bypass, anaphylaxis, and septic shock.3-5
We especially appreciated its use in these patients because the
alternative drug (norepineprine), in the postoperative period of
cardiac surgery, could be detrimental, especially after CABG. No
data exist on the effects of methylene blue on arterial conduits.
Conclusion
We recommend lithium to be discontinued before surgery and
suggest methylene blue as an alternative drug to treat vasodilatory
shock in the perioperative period of cardiac surgery.
We are in debt to Gherbi Giordano, RN, for the care provided
to these patients.
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Pathologic findings of aortic redissection
after glue repair of proximal aorta
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Gelatin-resorcinol-formaldehyde (GRF) glue (Cardial,Technopole, Sainte-Etienne, France) has become thestandard choice in the repair of type A dissections.1Several authors have reported the incidence of redis-
section of the aortic wall just proximal to the anastomosis. The
causes remain controversial and some investigators reported that
redissection might be caused by necrosis of the aortic wall caused
by GRF glue.2-4 We present our clinical experience with redissec-
tion of the aortic root late after repair of type A aortic dissection.
Clinical Summary
A 62-year-old male patient had total aortic arch replacement
because of aortic dissection (Stanford type A) in December 1999.
The distal lumen was fixed with GRF glue and the proximal aortic
stump was reinforced with a 1-cm glued Xenomedica strip (Baxter
Healthcare Co, Deerfield, Ill) outside and 0.5 cm of 2-mm poly-
tetrafluoroethylene sheet (Gore-Tex; W. L. Gore & Associates,
Inc, Flagstaff, Ariz) inside with mattress sutures from inside to
outside, and a 28-mm straight Hemashield graft (Meadox Medi-
cals, Oakland, NJ) was anastomosed. The patient’s hospital course
was unremarkable, without any complications, and he was dis-
charged from the hospital 5 weeks after the operation.
During the 3 years after operation, contrast-enhanced chest
computed tomographic (CT) scans were performed once or twice
a year and redissection was not detected. Heart murmur was not
audible. As the CT scan on March 2002 revealed redissection of
the aortic root, reoperation was considered. At this time diastolic
murmur was audible and echocardiography showed moderate aor-
tic regurgitation. Only 2 months later echocardiography demon-
strated that aortic regurgitation was becoming severe.
The patient underwent aortic root replacement on July 2002.
The proximal aortic wall seemed necrotic at the site where GRF
glue had been used previously. The intimal layer from the left
coronary to right coronary (posterior side) was disrupted from
the anastomotic site, which caused the formation of a pseudo-
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aneurysm. The artificial graft was covered with peel proximal to
the anastomosis and this peel was the outer layer of the pseu-
doaneurysm. Aortic root replacement using the Carrel button
technique was performed with a composite graft prosthesis. The
patient’s hospital course was unremarkable, without complica-
tions, and he was discharged hospital 4 weeks after the opera-
tion.
A photograph of the removed anastomotic site is shown in
Figure 1.
Histopathologic examination of the redissected aortic wall at the
site of the GRF glue application showed almost complete disappear-
ance of the intima and media with hematoxylin-eosin (H-E) staining
(Figure 2, A). Van Gieson staining demonstrated elastic fiber in the
necrotic tissue, showing that this lesion had been the aortic wall
(Figure 2, B). Masson trichrome staining showed the aggregation of
macrophages in the necrotic tissue (Figure 2, C).
Discussion
Bingley and colleagues2 studied the histologic features of the
redissected intima by H-E staining. A nonspecific dense acellular
fibrous tissue with islands of hyaline material and widespread
hemosiderin deposition were seen there. The intimal flap’s micro-
scopic appearance together with its degenerate appearance and
associated periadventitial fibrosis may have resulted from tissue
damage due to the glue.
Kazui and coworkers3 reported that histopathologic examina-
tion of endothelium of the redissected aortic wall at the site of GRF
glue application showed almost complete disappearance of the
nuclei of the medial smooth muscle cells and hemosiderin depo-
sition on the false luminal side of the media. Van Gieson staining
revealed disruption of the medial elastic lamellae at the false
luminal side. Neither cystic degeneration nor inflammatory change
was found there.
In this report we present photomicrographs showing almost
complete disruption and necrosis of the intima and media by H-E
staining and necrosis of the aortic wall by van Gieson staining.
These findings suggest more severe damage of the aortic wall
compared with previous reports. We also show aggregation of
macrophages ingesting the necrotic tissue by Masson trichrome
staining. These findings suggest that inflammatory changes had
occurred in this lesion. As the redissection caused inflammation
during the healing period, an inflammatory sequence was thought
to be associated with the redissection.
It was reported that complications associated with GRF glue
are likely to be due to the toxic effect of its formalin component
and that care should be taken that the amount of formalin used in
the composition of the glue be as low as possible.5
Failure of GRF glue may be due partly to the relatively high
concentrations of formaldehyde (37%). On the other hand, Bio-
Glue (Cryolife International, Inc, Kennesaw, Ga), the newest of
the biologic glue, contains a lower concentration of glutaraldehyde
(10%). BioGlue may improve the incidence of redissection after
repair of type A dissection.
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Figure 1. A, Resected proximal anastomotic site after the first surgery. B, Longitudinal sectional schema of the
anastomotic site at the line marked with *. Left, Immediately after first surgery. Right, At reoperation. The specimen
of Figure 2 was taken at the line marked with **.
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Figure 2. A, Photomicrograph of a longitudinal section of proximal anastomosis by hematoxylin-and-eosin staining
along the line marked ** in Figure 1. There is an almost complete disappearance of intima and media at the
proximal side where GRF glue was applied. The bar represents 1 mm. B, Higher magnification of A. Staining of
necrotic tissue of the aortic wall with van Gieson staining. The bar represents 100 m. C, Higher magnification of
A. Staining of aortic wall with Masson trichrome staining. There is an aggregation of macrophages ingesting
necrotic tissue. The bar represents 50 m.
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